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Instanton-induced deep-inelastic processes are considered. Unlike previous results we calcu-
late nonzero quark modes contribution.
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As was shown [1], QCD-instantons can appear at the intermediate stage of deep inelastic scattering
(DIS) and be, in principle, observed at HERA (DESY) [2, 3]. Specifically, instantons can be produced
in quark-gluon subprocess (Fig.1).
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Fig.1. Instanton induced DIS.
Usually it is supposed that only minimal number of quarks is produced after ”decay” of instanton.
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Number of final gluons is arbitrary:
q + g → (2nf − 1)q + ngg. (1)
Here we consider instanton-induced processes with arbitrary number of quarks. Contribution of these
processes is determined by nonzero fermion propagator [4]
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where ρ is instanton size, σµ = (−iσa, I), σ¯µ = (iσa, I).
After calculation1 we obtain Poisson distribution on number of quark pairs (for every light quarks),
which are produced in the instanton processes:
Pn = [e
ξ2
− 1]−1
ξ2n
n!
, ξ ≈
1− x′
x′
, (3)
where Bjorken variable of instanton subprocess x′ > 0.5. Average number of quark pairs for small ξ
reads
< n >≈ 3(1 + ξ2). (4)
Contribution of non-zero modes can be important for the experimental search of QCD-instantons.
Monte-Carlo simulation is in progress.
References
[1] I.Balitsky and V.Braun, Phys.Lett. B314 237 (1993).
[2] S.Moch, A.Ringwald, F.Schrempp, Nucl.Phys. B507 134 (1997),
A.Ringwald, F.Schrempp, Phys.Lett. B438 217 (1998),
A.Ringwald, F.Schrempp, J.Phys. G25 1297 (1999),
A.Ringwald, F.Schrempp, Phys.Lett. B495 249 (1999).
[3] V.Kuvshinov and R.Shulyakovsky, Acta Phys.Pol B28 (1997) 1629, hep-ph/9902403;
V.Kuvshinov and R.Shulyakovsky, Acta Phys.Pol B30 (1999) 69, hep-ph/9902379.
[4] T.Schaefer, E.Shuryak, Rev.Mod.Phys. 70 323 (1998).
[5] R.Shulyakovsky, report given at the Xth. International Seminar ”Nonlinear phenomena in complex
systems” (May 15-18, 2001, Minsk, Belarus).
1for detailed explanation of calculation of the distribution of multiplicity on quarks produced after instanton ”decay”
see [5]
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